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[57] 

A character processing apparatus comprises: parameter 
memory means for storing type parameters; display means 
for displaying a list of a plurality of type vector fonts on the 
basis of the type parameters; selecting means for selecting a 
plurality of type vector fonts displayed by the display 
means; and converting means for converting each of the 
vector fonts existing in a designated interval in a vector font 
train which are input from input means and displayed by the 
display means into the type vector fonts selected by the 
selecting means, wherein the modi?ed vector fonts which 
are frequently used and correspond to fundamental vector 
fonts are previously registered, and when modi?ed vector 
font patterns are formed, the registered modi?ed vector font 
patterns are displayed and selected, thereby enabling the 
parameters for the modi?ed vector font patterns to be easily 
set. 
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54 Claims, 15 Drawing Sheets 
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CHARACTER PROCESSING APPARATUS 
FOR‘ SELECTIVELY MODIFYING A FONT 

PATTERN 

This application is a continuation of application Ser. No. 
07/924,784 ?led Aug. 4, 1992, now abandoned, which is a 
continuation of application Ser. No. 07/666,439 ?led Mar. 
11, 1991, abandoned, which is a continuation of application 
Ser. No. 07/217,881, ?led as PCT/JP87/00824, Oct. 27, 
1987, abandoned. 

TECHNICAL FIELD 

The present invention relates to a character processing 
apparatus in which vector font data is stored in an auxiliary 
memory device or the like and the vector font corresponding 
to an input character is read out of the auxiliary memory 
device and output. 

BACKGROUND ART 

In such a kind of apparatus, in general, a font such as 
italic, bold, or the like is selected and a character which is 
input by a key is input as a type to the apparatus. Further, as 
an apparatus which can output a desired character at a high 
quality, there has been proposed an apparatus in which 
characters corresponding to a character train which are input 
from an input section, for example, vector fonts are read out 
of the auxiliary memory device or the like and displayed or 
output as an image. 

On the other hand, in an apparatus having vector fonts, the 
vector font corresponding to one character which is funda 
mentally prepared can be variably magni?ed (enlarged or 
reduced) to various sizes and output or can be modi?ed and 
output. Such an apparatus is shown in, e.g., Japanese Patent 
Application No. 60-87516 (U.S. Ser. No. 854,193 ?led Apr. 
21, 1986) and Japanese Patent Application No. 60-222937 
(U.S. Ser. No. 914,733 ?led Oct. 2, 1986). Further, there is 
also proposed an apparatus in which once a vector font has 
been set to speci?ed coordinates, the vector font having a 
synthetic shadow effect by painting, blanking, and various 
kinds of hatching patterns (line shadow, irregular pattern) 
can be output (refer to Japanese Patent Application No. 
60-222938 (U.S. Ser. No. 914,150 ?led Oct. 1, 1986)). 
However, in the modi?ed outputs of the vector font as 

mentioned above, it is necessary to set various parameters to 
the contour process and shadow process for one character. 

FIG. 6 is a diagrammatical view for explaining a screen 
to set the foregoing vector font parameters. 

In this diagram, reference numeral 31 denotes a vector 
font (which reads “ji” and means “character”) which is 
constituted by contour process information 32, shadow 
information 33, and the like. The contour process informa 
tion 32 comprises: type parameters 34a to 34¢; hatching 
parameters 35a to 350; an outline parameter 36; a bold 
amount parameter 37; a ?at amount parameter 38; a tilt 
amount parameter 39; and the like. The shadow information 
33 comprises a continuous parameter 40, a discontinuous 
parameter 41, and the like. The shadow parameter consists 
of a hatching parameter 42a, a shadow amount parameter 
42b, and the like. 
To display the vector font 31, after the type parameters 

34a and 340 were instructed by input means, the hatching 
parameter 35a is set to white, the hatching parameter 350 is 
set to gray, the outline parameter 36 is set to black, the ?at 
amount parameter 38 is set to 60%, and the tilt amount 
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2 
parameter 39 is set to +15“ in the x-direction. After comple 
tion of these designating processes, the vector font is gen 
erated. 

As explained above, a desired vector font modi?cation 
cannot be performed unless various necessary parameters 
are set. Therefore, with reference to a manual, an operator 
needs to successively designate the parameters of percent 
ages of enlargement and reduction, tilting direction, tilt 
percentage, and the like, the painting, blanking, and hatching 
patterns, and parameters of angle, width, and the like of a 
shadow. There is a problem such that these designating 
operations are troublesome even for an experienced opera~ 
tor. On the other hand, there is a case where the sense of 
design is necessary to set the parameters. In such a case, 
there is a problem such that an unexperienced operator can 
generate a vector font which meets the ?nal image only after 
he repeated the trial and error. 

' On the other hand, as a feature of vector fonts, ?gure or 
character data can be fundamentally arbitrarily changed. For 
example, a character size can be modi?ed for enlargement, 
reduction, elongation, widening, or the like and the resultant 
character can be output. However, for example, in order to 
magnify the character data which has once been input at a 
certain character size, the character size needs to be set every 
time by a method whereby, for example, an enlargement or 
reduction percentage or a long size or ?at size percentage is 
input by keys or the like. On the other hand, in most of 
ordinary word processors, only ?xed modi?cations such as 
four-time enlargement, vertically-double enlargement, and 
the like can be realized. 

Therefore, when an operator wants to magnify existing 
character data to an arbitrary size, he must presume the 
magni?cation corresponding to a desired size and then set it. 

An example is shown. As shown in FIG. 7A, it is assumed 
that character data of 64 points (which reads “kin-en” and 
means “No smoking”) is written in a rectangle. When the 
character in this rectangle is to be reduced to ?t in a rectangle 
of a size as shown in FIG. 7B, the operator presumes that the 
magni?cation of the character data which will be written in 
the rectangle of FIG. 7E will be 0.80 times in both of the 
directions of x and y axes as reproduced in FIG. 7B. Then, 
the operator inputs and sets this magni?cation by using a 
keyboard. However, since the characters are too large (FIG. 
7B), the operator resets the magni?cation to 0.70 time in 
both of the directions of x and y axes as shown in FIG. 7C 
in a manner similar to the above. However, since the 
characters are too small in this case, the magni?cation is 
reset to 0.75 times in both directions of x and y axes as 
shown in FIG. 7D. Finally, the character data of the desired 
size is obtained. Although not shown, each time-such opera 
tions are executed, it is necessary to perform a plurality of 
operations to access a window for setting the magni?cation, 
to input the magni?cation by the keys, and the like. 

In this manner, in order to magnify the character data to 
an arbitrary size, the character data of an object size cannot 
be derived if trial and error are not repeated. 

DISCLOSURE OF THE INVENTION 

The present invention is made to solve the foregoing 
problems. It is an object of the present invention to obtain a 
character processing apparatus in which modi?ed vector 
fonts which are frequently used in correspondence to fun 
damental vector fonts are previously registered, and when a 
modi?ed vector font pattern is formed, the registered modi 
?ed vector font patterns are displayed and a desired pattern 
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is selected, thereby enabling the parameter for the modi?ed 
vector font pattern to be easily set. 

For this purpose, according to the invention, there are 
provided: parameter memory means for storing type param 
eters to generate a plurality of type vector fonts; display 
means which can display a list of those plurality of type 
vector fonts on the basis of the type parameters stored in the 
parameter memory means; selecting means for selecting the 
plurality of type vector fonts displayed by the display 
means; and converting means for converting each vector 
font existing in a designated interval in the vector font train 
which are input from input means and displayed by the 
display means into the type vector fonts selected by the 
selecting means. 

Another object of the invention is to allow the display 
means to display a list of a plurality of type fonts which can 
be used. For this purpose, when an arbitrary type font is 
selected and the interval adapted to change the type in the 
character train which is input from input means is desig 
nated. the vector font type in the designated interval is 
converted by converting means and displayed. 

Still another object of the invention is to enable param 
eters which are necessary for magni?cation to be easily set. 
For this purpose, an arbitrary ?gure/character size can be 
promptly output without losing various kinds of modi?ca 
tions (for example, tilting, painting, blanking, hatching 
pattern, shadow, and the like) as features of vector fonts. 

Still another object of the invention is to provide a 
character processing apparatus which can easily variably 
modify selected type fonts. 

Still another object of the invention is to select standard 
modi?cation examples of vector fonts by simple operations 
and to subsequently perform a correction, thereby easily 
obtaining a desired pattern. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1(a) is a block diagram for explaining an arrange 
ment of a character processing apparatus showing an 
embodiment of the present invention; FIG. 1(b) is a system 
arrangement diagram for explaining an arrangement of a 
character processing system having the character processing 
apparatus shown in FIG. 1(a); FIG. 2(a) is a diagrammatical 
view for explaining a plurality of type vector fonts which are 
generated from a pattern generator shown in FIG. 1; FIG. 
2(b) is a diagrammatical view for explaining vector font 
data; FIGS. 3(a) to 3(c) are diagrammatical views for 
explaining parameters corresponding to the type fonts 
shown in FIG. 2(a); FIGS. 4(a) to 4(d) are diagrammatical 
views for explaining a character train editing operation 
according to the present invention; FIG. 5 is a ?owchart for 
explaining type font change display controlling operations 
according to the invention; FIG. 6 is a diagrammatical view 
for explaining a conventional vector font parameter setting 
picture plane; FIGS. 7A to 7B are explanatory diagrams of 
a conventional example; FIG. 8 is a flowchart according to 
a magni?cation of character data; and FIGS. 9A to 9M are 
diagrams showing examples in the case of actually perform 
ing the modi?cations. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

FIG. 1(a) is a block diagram for explaining arr arrange 
ment of a character processing apparatus showing an 
embodiment of the present invention. A CPU 1 integrally 
controls each section on the basis of control programs 
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4 
(according to flowcharts shown in FIGS. 5 and 8) which are 
stored in an ROM 1a. RAM 1b functions as a work memory. 
A keyboard 2 serving as input means inputs a character train 
as a document and instructs control information to the CPU 
1. A pointing device 3 indicates a plurality of modi?ed 
vector fonts which are displayed on a CRT display 5 serving 
as a display device to thereby select them and also instructs 
a vector font modifying area in the character train input by 
the keyboard 2. The pointing device 3 also serves as 
selecting means in the invention. A clock button 3a is 
provided in the pointing device 3. Data to be displayed on 
the CRT display 5 is stored into a bit map in a video RAM 
(VRAM) 4. A document RAM 6 stores document data 
(including ?gure and image data) during the document 
editing. A vector font data memory 7 stores the vector font 
data of each character. A prototype memory 8 serving as 
parameter memory means in the invention stores a plurality 
of, e.g., twenty type vector fonts (prototypes) shown in FIG. 
2a. A rewritable area to store parameters corresponding to 
the type vector fonts which can be registered by a user is 
prepared in the prototype memory 8. A pattern generator 9 
serves as converting means in the invention. When character 
data in the vector font data memory 7 or a prototype 
designation is instructed form the CPU 1, the character data 
which is read out of the vector font data memory 7 on the 
basis of the parameter stored in the prototype memory 8 is 
converted into the vector font of the instructed type by the 
pattern generator 9 and displayed on the CRT display 5. An 
output image buffer memory 10 stores image data which is 
output to a printer 11 which is constituted by, e.g., a laser 
beam printer. 

FIG. 1(b) is a system arrangement diagram for explaining 
an arrangement of a character processing system having the 
character processing apparatus shown in FIG. 1(a). The 
same parts and components as those in FIG. 1(a) are 
designated by the same reference numerals. 

In this diagram, a microcomputer 21 to control the system 
comprises: an MPU 21a; an internal memory 21b; a ?oppy 
disk 21c of ?ve inches serving as an external memory; a hard 
disk 21d; a ?oppy disk 21a of eight inches; and the like. An 
output section 22 has an interface circuit 22a to supply 
image data to the printer 11. An image memory (IMEM) 23 
consists of an output image buffer memory 10 or the like and 
stores the image data which is transmitted to the printer 11. 
A bit movement unit (BMU) 24 controls the movement and 
rotation of the image data. 

FIG. 2(a) is a diagrammatical view for explaining a 
plurality of type vector fonts (which read “ji” and mean 
“character”) which are generated from the pattern generator 
shown in FIG. 1(a). The same parts and components as those 
in FIG. 1(a) are designated by the same reference numerals. 

In this diagram, reference numerals 25a to 25t denote type 
fonts which are displayed as a list of graphic patterns on the 
CRT display 5. Each of the type fonts 25a to 25t consists of 
vector data V (in the diagram, in the case of a character “ it” 
(which reads “kaze” and means “wind”)) as shown in FIG. 
2(b) which is composed of main points of contours. The term 
“vector font” in this invention is similar to stroke font, 
contour font, outline font, or the like in terms of language. 
However, practically speaking, a character or ?gure is 
expressed by a plurality of sampling points as shown in FIG. 
2 and actually consists of the coordinate points such as (x, 
y)=200, 100, 300, 140, . . . and data indicative of character 
frame size, start/stop of curve, inner contour, outer contour, 
and the like. These data are stored into the vector font data 
memory 7. For example, this diagram illustrates a state in 
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which the type font 25]; is selected and instructed by the 
pointing device 3 and the selected type font 25p is repre 
sentatively displayed. 

FIGS. 3(a) to 3(c) are diagrammatical views for explain 
ing parameters corresponding to the type fonts 25a, 25p, and 
251‘ shown in FIG. 2(a). The same parts and components as 
those shown in FIG. 6 are designated by the same reference 
numerals. 

As will be obvious from these diagrams, when the display 
of a type font de?nition picture plane is requested by the 
pointing device 3, the parameters which are stored in the 
prototype memory 8 are read out, the pattern generator 9 is 
accessed, and the type fonts 25a to 251? shown in FIG. 2(a) 
are displayed as a list on the CRT display 5. When the 
display of the type font de?nition picture plane is not 
requested by the pointing device 3, the character train which 
are input by the keyboard 2 may be also constituted so as to 
automatically set the parameter such as to generate the 
vector font corresponding to, e.g., the type font 25a. In this 
case, the parameter corresponding to the type font 25a, i.e., 
the parameter shown in FIG. 3(b) is automatically set. 
On the other hand, when the display of the type font 

de?nition picture plane is requested by the pointing device 
3, the parameters which are stored into the prototype 
memory 8 are read out, the pattern generator 9 is accessed, 
and the type fonts 25a to 25! shown in FIG. 2(a) are 
displayed as a list on the CRT display 5. At this stage, for 
example, when the type font 25p is indicated by the pointing 
device 3, the selected type font 25p is displayed on the CRT 
display 5 as shown in FIG. 2(a). At this time, various 
parameters shown in FIG. 3(b) are read out of the prototype 
memory 8 and transmitted to the pattern generator 9. On the 
other hand, when the display of the type font de?nition 
picture plane is requested by the pointing device 3, the 
parameters which are stored into the prototype memory 8 are 
read out, the pattern generator 9 is accessed, and the type 
fonts 25a to 25t shown in FIG. 2(a) are displayed as a list 
on the CRT display 5. At this stage, for example, when the 
type font 25t is indicated by the pointing device 3, the 
selected type font 251‘ is displayed on the CRT display 5. At 
this time, various parameters shown in FIG. 3(c) are read out 
of the prototype memory 8 and transmitted to the pattern 
generator 9. 

FIGS. 4(a) to 4(d) are diagrammatical views for explain 
ing the character train editing operation according to the 
invention. FIG. 4(a) shows a state in which the character 

train “75. f; T: m a n" at? {wt *- t, I)“. ~1Tlt. ai-J?” (which reads 
“anatawa negaha? soretomo ribahsaruha?” and means 
“Would you like negatives or reversals?”) which are input by 
the keyboard 2 shown in FIG. 1(a) are displayed by the type 
font 25a. FIG. 4(b) shows a state in which the character 
train, namely, “an-1e? I] “'1 *T -» 11k?” (“negatives or rever 
sals‘l”) which are indicated by the pointing device 3 in the 
character train shown in FIG. 4(a) are displayed by the type 
font 25h. FIG. 4(a) shows a state in which the character train, 
namely, “1hr- a1‘? \) a" 41-» Fik ?” (“negatives or reversals?”) 
which are indicated by the pointing device 3 in the character 
train shown in FIG. 4(a) are displayed by the type font 25p. 
FIG. 4(d) shows a state in which the character train, namely, 
Z-vr-EK? It If.’ *1 w ?le?” (“negatives or reversals‘l") which are 

indicated by the pointing device 3 in the character train 
shown in FIG. 4(a) are displayed by the type font 25t. 
The type font change display controlling operations 

according to the invention will now be described with 
reference to a ?owchart shown in FIG. 5. 

FIG. 5 is a ?owchart for explaining the type font change 
display controlling operations according to the invention. 
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6 
First, a check is made by the CPU 1 to see if the key 

depressed on the keyboard 2 is a prototype designation key 
(not shown) or not (step S1). If NO, a check is made to see 
if the depressed key is a process end key or not (step S2). If 
YES, the control is ?nished. If NO, the process to input the 
character train, i.e., document which is input from the 
keyboard 2 is executed (step S3) and the processing routine 
is returned to step (S1). 
On the other hand, if YES in the discrimination in step 

(S1), the prototype designation picture plane shown in FIG. 
2 is displayed on the CRT display 5 (step S4). Next, the 
system waits until the type font is selected by the pointing 
device 3 (step S5). The selected type font is displayed on the 
CRT display 5. Next, the system waits until a range of the 
character train whose type font is changed is designated by 
the pointing device 3 (step S6). The type font of the 
character train in the range designated in step (S6), e.g., 
was? I) |\“~ *t-v 3K?” (“negatives or reversals‘l”) in the 

character train shown in FIG. 4(a) are changed to the type 
font selected in step (S5) , e.g. , 25p in step (S7). Then the 
processing routine is returned to step (S1). 

Although long size, ?at size, and tilted size (in the x 
direction + and —, and in the y direction + and —) as the type 
fonts have been omitted in the embodiment, these param 
eters can be also added to every type font. 

On the other hand, in the embodiment, the case where the 
prototype designation picture plane shown in FIG. 2(a) is 
automatically displayed when the prototype designation key 
is depressed has been described. However, at this stage, it is 
also possible to constitute in a manner such that the mode 
can be switched so that the operator can select whether he 
uses the type font which has previously been formed or he 
newly sets an original parameter. 

As described in detail above, according to the invention, 
the modi?ed vector fonts which are frequently used in 
correspondence to the fundamental vector font are previ 
ously registered, and when a modi?ed vector font pattern is 
formed, the registered modi?ed vector font patterns are 
displayed and selected, thereby enabling the parameter cor 
responding to the modi?ed vector font pattern to be simply 
set. 

According to the invention, it is possible to provide a 
character processing apparatus comprising: parameter 
memory means for storing type parameters to generate a 
plurality of type vector fonts; display means which can 
display a list of the plurality of type vector fonts on the basis 
of the type parameters stored in the parameter memory 
means; selecting means for selecting the plurality of type 
vector fonts displayed by the display means; and converting 
means for converting each vector font existing in a desig 
nated interval in the vector font train which are input from 
input means and displayed by the display means into the 
type vector font selected by the selecting means. 

According to the invention, it is possible to provide a 
character processing apparatus in which a plurality of type 
fonts which can be used are displayed as a list on display 
means, and when an arbitrary type font is selected and an 
interval to change the type is instructed in the character train 
which are input from input means, the vector font type in the 
designated interval can be converted by converting means 
and displayed. 

In the constitution of the embodiment as mentioned 
above, the processes to change the selected type font or input 
character train as shown in FIG. 4 by a further simple 
operation will be described in accordance with a ?owchart 
of FIG. 8. 
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In step S11, a check is made to see if data has been input 
from the keyboard 2 or pointing device 3. If NO, the 
processing routine is returned to step 81.1. If YES in step 
$1.1, step $1.2 follows and a check is made to see if a 
character correcting command has been input or not. If NO, 
step S2 follows and if the process end key has been input, 
the character inputting process is ?nished. If NO, step S3 
follows and character(s) are input. The input character(s) are 
displayed by the CRT 5 in step S4 and thereafter, the 
processing routine is returned to step S1 and the system 
waits for the input. The input character codes and parameters 
regarding various kinds of editions are sequentially stored 
into the RAM 6 shown in FIG. 1(a). 

If it is determined that the input has been performed by the 
key or pointing device 3 in step 51.1 and the character 
correction command has been input in step 51.2, step S5 
follows. A check is made to see if the position pointed by the 
pointing device 3 in the input in step S1 is located on the 
character train or not. If NO, nothing is performed and step 
S11 follows. The system again waits for the input. In 
addition, it is also possible to constitute such that a plurality 
of character trains are speci?ed by designating ranges. 

If the position on the character train has been pointed in 
step S5, it is regarded that the process to magnify the 
character train has been designated in the character correc 
tion command. Thus, step S6 follows and a frame surround 
ing the character train and arrows in three directions of @ , 
® , and (Q as shown in FIGS. 4(c) and 9 are displayed. An 
explanation will now be made hereinbelow on the basis of 
FIG. 9. 

Next, step S7 follows and the system again waits for the 
input. To magnify, the cursor is moved in each direction of 
the arrows @ , © , and @) displayed in step S6 in a state in 
which the click button 3a of the pointing device 3 is 
successively depressed. (If the input is other than the suc 
cessive depression on the arrows, the processing routine is 
returned to step S11) At this time, the magni?cation is set 
by the movement amount of the cursor and the magnifying 
direction is set by the direction of the selected arrow by the 
pattern generator 9. The arrow @ denotes the magni?cation 
in the vertical direction (only the y coordinate is magni?ed 
so as to be vertically uniformly magni?ed). The arrow @ 
indicates the magni?cation in the horizontal direction (only 
the x coordinate is magni?ed so as to be horizontally 
uniformly magni?ed). The arrow (Q represents the magni~ 
?cation in the horizontal and vertical directions (both of the 
x and y coordinates are magni?ed so as to be vertically and 
horizontally uniformly magni?ed). Practical examples are 
shown in FIGS. 9A, 9B, 9C, 9D, 9E, 9F, and 96. 

FIG. 9A shows a state in which in a standard contour in 

which a hatching pattern AE is designated into gray, the 
character train of 64 point having two continuous shadow 
planes which are designated to the white hatching pattern 
and black hatching pattern are clicked by using the pointing 
device, the process to magnify the characters is activated, 
and the character frame and the arrows of the respective 
directions are displayed. 

In FIGS. 9B to 9G, a frame indicated by an alternate long 
and short dash line is shown to compare with the frame 
surrounding the character data of FIG. 9A. 

FIG. 9B shows the result (no hatching pattern is changed) 
in which the cursor was moved by only a distance dh on the 
arrow @ in FIG. 9A in the direction of the arrow @ by 
successively inputting the pointing device. Assuming that a 
height h=800 (dots) and a movement distance dh=400 (dots), 
the magni?cation in the direction of the y axis is set to 
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(Practical numerical values are shown in FIG. 9H.) 

In a manner similar to the above, FIG. 9C shows the result 
in which the cursor was moved by the distance dh (:—l4O 
dots) on the arrow Q1) in FIG. 9A in the direction of the 
arrow The magni?cation in the y-axis direction is set to 
0.65 time (FIG. 91). 

FIG. 9D shows the result in which the cursor was moved 
by dw (=60O dots) in the direction of the arrow @ in FIG. 
9A. FIG. 9E shows the result in which the cursor was moved 
by dw (=—210 dots) on the arrow @ in the direction of the 
arrow (1) . Assuming that a width w=l200 dots, the magni 
?cations in the x-axis direction are set to 2 and 0.65 times, 
respectively (FIGS. 9] and 9K). 

FIG. 9F shows the result in which the cursor was moved 
by the distances dh (=400 dots) and dw (:450 dots) on the 

arrow Q) in FIG. 9 in the direction of the arrow However, since the magni?cations are the same in which the 

vertical direction is used as a reference dw is ignored. 
Because of the db (=400 dots), the magni?cations in both 
directions of the x and y axes are set to 2 times. On the other 
hand, FIG. 9G shows the result in which the cursor was 
moved by dh (-140 dots) and dw (=—180 dots) on the arrow 
(Q in the direction of the arrow Because of the dh 
(=—l40 dots), the magni?cations in both directions of the x 
and y axes are set to 0.65. In this case, the horizontal 
magni?cation may be also used as a reference. 

The magnifying process is repeated until the successive 
depression input in step S7 in FIG. 8 is ?nished (when the 
click button is released) (this is discriminated in step S8). 
Namely, the processes in which the magni?cation parameter 
is set in step S9 on the basis of the movement amount and 
moving direction of the cursor, the pattern is generated and 
the magnifying process is executed in step S10, and these 
data are displayed on the CRT 5 in step S11 are successively 
repeated. 

If it is determined in step S8 that the successive depres 
sion has been ?nished, the magnifying process is ?nished. 
The display of the character frame and arrows is ?nished in 
step S12. Then, step S1 follows. The foregoing results of 
modi?cations (the numerical values shown in FIGS. 9H to 
9M) are re?ected to the pattern generator 9 shown in FIG. 
1(a) and automatically updated. On the other hand, obvi 
ously, the original data (e.g., the standard pattern data shown 
in FIG. 2(a)) are also separately stored. 

In the embodiment, the description has been made with 
regard to the magni?cation of only the character train. 
However, it is also possible to make a group with other 
?gures such as a rectangle and to simultaneously perform 
the magnifying processes at the same ratio. 

It is an essence of this arrangement that although char 
acter sizes must be generally designated by numerals for 
individual character trains to be magni?ed, they are once 
displayed by the CRT or the like and, thereafter, they can be 
designated (for example, the frame of the character train is 
enlarged or reduced) by the interactive procedure. The 
magni?cation data as shown in FIGS. 9H to 9L can be also 
displayed near the relevant character/?gure by a window or 
the like in a realtime manner. 

The present invention may be applied to a system con 
sisting of a plurality of apparatuses or can be also applied to 
a single apparatus. On the other hand, a part of the apparatus 
of the system can be changed. The invention may be also 










